When the otologist is invited to pass judgment upon a case of acute mastoiditis he finds himself in a position of grave responsibility, and the decision with regard to operative interference is one which calls for most careful consideration. He must determine not only whether operation is demanded or not, but at what stage in the disease operation is most likely to yield a favourable result. The problem of when to operate, or rather how early to operate, is not easy to solve.
DISCUSSION: "EARLY OR LATE OPERATION IN ACUTE MASTOIDITIS."
Mr. Douglas Guthrie: When the otologist is invited to pass judgment upon a case of acute mastoiditis he finds himself in a position of grave responsibility, and the decision with regard to operative interference is one which calls for most careful consideration. He must determine not only whether operation is demanded or not, but at what stage in the disease operation is most likely to yield a favourable result. The problem of when to operate, or rather how early to operate, is not easy to solve. Definition of the terms " early " and " late."-Probably the main theme of this discussion will be, how early one may operate, rather than how late one may defer operating, for the term " late," when applied to an operation, has somehow an untimely and unhappy sound, suggesting something deferred until too late. "Delayed'; is a better term. It may therefore be convenient if, for our present purposes we apply the word "early" to operation in the first week of the otitis, and the word "late " to operation after the fourth week. Of course " early " is not the same as "immediate" operation. Immediate operation may be carried out at any stage of the disease.
The modern tendency to operate early.-Many views have been expressed upon the best time to operate in acute mastoiditis. For some years, following the lead of Politzer, it was the practice of otologists and general surgeons to defer operation in acute mastoiditis for at least a week, unless the symptoms of an intracranial complication demanded immediate interference.
In recent times, and especially during the past decade, there has been a general tendency to operate early and it has been suggested that the mastoid process should be opened in acute suppurative otitis for purposes of drainage, even wben the usual signs of mastoiditis are absent.
The advocacy of early operation in acute middle-ear suppuration is fresh in the minds of many members of this Section. In a paper, entitled " Posterior Drainage in Acute Suippurative Otitis," read before the Section in December, 1927,1 Dr. Dan McKenzie stated that he had operated upon ten cases without any sign of mastoid involvement and upon twenty-one in which the only sign was tenderness on hard pressure over the mastoid process. He considered that the persistence of pyrexia, pain and headache, after free meatal discharge had appeared, were indications for operation even though the symptoms might not be preponderantly those of mastoiditis. In the discussion following, most of the speakers supported Dr. McKenzie, who in reply stated that although early operation seemed logically correct, it was a step which should be taken cautiously, and it was important that records should be kept so that one could be guided by statistical results.
It is for us now to determine whether the pendulum has not swung too far in the direction of early operation, whether this practice has improved results and reduced mortality, or whether there may not, in some cases at least, be as much risk in operating too early as in operating too late.
The indications for operation.-The indications for operation in acute mastoiditis are not always definite. No one w_ould hesitate to operate upon a patient presenting a large fluctuating mastoid abscess, but what otologist of experience has "not encountered the case of acute suppurative otitis with only a little mastoid tenderness ? and what otologist has not been surprised to find, on operating in such a case, that the antrum and numerous air cells were filled with pus ? I Proceedings, 1928, xxi, 616 (Sect. Otol. 16 ).
Obviously the clinical symptoms bear no constant and demonstrable relationship to the pathology of mastoiditis. In such circumstances the indications for operation are largely a matter of personal and individual opinion.
The classical indications for operation are well known. Of course all are agreed that symptoms of meningeal or labyrinthine irritation or of any intracranial complication are a definite call to operate. So also is a very profuse discharge of pus which re-appears soon after it is mopped away, especially if accompanied by other signs of mastoiditis.
A rise of temperature over 1000 F. and a rapid pulse are also signs which bias one in favour of operation in an adult, but fever of itself is no constant guide and in many cases the temperature remains normal, although of course high temperature may be the first indication of septicaemia or sinus thrombosis. A high leucocyte count is certainly of value and, if over 20,000, indicates a severe infection, but few otologists would base their decision to operate upon the blood picture, just as few would rely entirely upon X-ray examination.
The most important and definite sign of mastoiditis is, of course, the presence of mastoid pain and tenderness and of mastoid oedema accompanied by prominence of the superior posterior wall of the meatus, but mastoid pain and tenderness have a significance which varies according to the time which has elapsed since the onset of the otitis.
"Mastoidismus " and mastoiditis.-During the first few days of acute suppurative otitis there may be mastoid pain and tenderness, and this does not always demand operation. Indeed Alexander gave the name of " mastoidismus" to the mastoid symptoms occurring so early, and he pointed out that operation was not indicated until mastoiditis was definitely diagnosed. The distinction appears to be rather fine, as mastoidismus is obviously just a mild mastoiditis, although Alexander and others alleged that they had not observed mastoidismus which gradually became mastoiditis.
Early mastoid pain and tenderness in acute otitis may disappear after incision of the tympanic membrane. How long is one to wait after free meatal drainage for the disappearance of these symptoms before proceeding to perform the mastoid operation ? Textbooks mention 24 hours, two or three days, five or six days-to quote three of the leading authorities. As time goes on, the symptoms become more significant, and the older the otitis, the greater is the importance of each symptom. Obviously the decision to operate is a matter of personal opinion, and the general condition and age of the patient must always be considered. Headache, or a dull heavy feeling on the affected side, is always an indication to operate, if other signs are present. So also are persistent fever, continued pain, and profuse discharge from the ear.
Mastoiditis and appendicitis: a misleading analogy.-It has sometimes been argued that mastoiditis, like appendicitis, should be operated upon at sight. The two conditions are not, however, analogous. Appendicitis during the first twelve or twenty-four hours may remain localized in the appendix. Remove the appendix and the infection is checked. But even the most radical of mastoid operations cannot remove the infection in mastoiditis. In performing the Scbwartze operation we leave an infected, though drained, area in the tympanum, and in certain cases we may actually favour the spread of general infection by dealing too soon with the local focus. It has also been argued that mastoiditis should. be treated like osteomyelitis, but in acute osteomyelitis of long bones, immediate operation is not always advisable. Early resection of a diaphysis, theoretically good, is unsound in practice, and may precipitate a septicmmia.
Some statistics of mastoiditis.-To what statistics, therefore, may we refer for our guidance? Firstly, there are the results published by Neumann a few years ago. Neumann did not recommend the early operation as the operation of choice. What he did insist upon was that the danger in early operation was no greater than that in the so-called late operation, provided always that every infected cell was thoroughly explored and drained.
Neumann gives a table of 1,300 operations, showing that 57% of complications occurred in cases operated upon during the first week, a smaller percentage during the second to fifth week, then an increase in the sixth week to an extent almost equal to that of the first week. Apparently the period between the second and fifth week is the safest time to operate. Although the early complications cannot be reduced by early operation, the complications of the later weeks can certainly be lessened by timely interference and thorough operation.
Another interesting study of 644 cases of mastoiditis was published by Coates in 1930. This included 451 cases of acute mastoiditis, in 39 of which cases no operation was performed. In the remainder, operation was performed " several days to a week after admission," and 28% underwent operation twelve to fifteen days after the onset of the otitis. There were 29 deaths in the entire series, including 14 cases of extradural or perisinus abscess, 4 cases of sinus thrombosis and 7 cases of meningitis. The question of time of operation, early or late, is not discussed in detail.
A study of 151 cases of acute mastoiditis.-The record of a small series of consecutive cases of acute mastoiditis, with special reference to fatalities and complications, may form a useful introduction to this discussion.
The cases, numbering 151, were treated in the Royal Hospital for Sick Children and in private practice. It will be noted that the majority of the cases were in children, and in small children acute mastoiditis presents little difficulty in diagnosis, as the pus which accumulates in the antrum readily finds its way to the surface and forms a mastoid abscess (49 cases). It is also noteworthy that no deaths or complications occurred in the 70 cases which underwent operation during the second and third week, but in the first week the percentage rate of complications and deaths was 25% and the mortality 8 3%. After the third week, as in Neumann's cases, we again find complications and deaths.
As one of the main objects of this discussion is to determine the advisability of operating during the first week, some details of the deaths and of the complications may be helpful.
The Fatal " Early " Cases. When to operate in otitic septicaemia.-Apparently Cases III and IV were cases of acute septicsemia and there appeared to be no alternative to operation. But is immediate operation the best treatment for such very acute cases ?
Acute fulminating or septiememic mastoiditis, though fortunately rare, is often fatal. It may be regarded as analogous to acute streptococcal pharyngitis. The general toxic symptoms tend to mask the local signs of infection, and in cases which recover improvement does not as a rule follow immediately upon operation.
The following three cases are worth noting:
Three Cases of Otitic SeptiueTmia followed by Recovery.
Case V. S. R., aged 10, showed general symptoms of fever, restlessness, headache and malaise, which appeared to outweigh the local symptoms of discharge, pain and mastoid tenderness. The operation was deferred for nine days, and meantime a fixation abscess was produced by injection of turpentine. After operation-at which no pus was found, only thin fluid and red thickened mucosa in the cells-improvement was not immediate, but the boy made a gradual recovery.
Case VI. G. F., aged 9. High temperature (1010 to 104°). Discharge from ear for five days; this continued for a week, then had a rigor lasting ten minutes. Has had mastoid tenderness throughout illness. Operation (twelfth day). Soft diplo6tic bone; few cells; no pus; red mucosa. Normal sinus. Fever continued for twelve days, then gradual improvement and recovery took place.
In these two cases, probably the delay in operating contributed to the good result.
In the third case one did not feel justified in waiting. Case VII. Miss K. G., aged 30. Acute fulminating otitis following influenza. Severe pain in ear and mastoid region; tenderness extending down neck. Mastoid operation on second day. No sinus thrombosis; thin pus in cells and antrum. Very ill, with evening rise of temperature, for a week. Tr&Xnsfusion and intravenous collosal argentum followed by striking improvement. Slow convalescence.
Recovery without operation.-As an example of a case of mastoiditis recovering without operation, a type of case familiar to every otologist, the following may be mentioned.
Typical Case of Acute Mastoiditis. No Operation.
Case VIII. Miss M. I., aged 18. Sore throat for a week. Then acute otitis with mastoid tenderness and cedema reaching, maximum on fifth day. ,Eversing temperature 101°. Radiant heat treatment. Tympanic membrane healed and ear dry within ten days.
General condition good throughout illness.
Conclutsions and summary.-The study of this series of cases throws some light upon the problem of "when to operate in mastoiditis " and appears to indicate that the second or third week of the otitis is the safest period.
(1) In the great majority of cases, that is, in mastoiditis of average severity, early operation is sound in practice and gives good results.
(2) In mild cases there is always the possibility of recovery without operation, and it should be laid down as a general working rule that early mastoid symptoms do not always demand immediate operation.
(8) In the very acute or so-called fulminating cases, operation during the first week is not so safe as some would have us believe. May it not aggravate-or even induce-a condition of septicEemia by removing the nucleus of the "fixation abscess " which is forming with the mastoid antrum and cells ? May not a few days' delay he fully justified in certain cases of this nature?
In conclusion, it may be stated that no rigid rule for all cases can be given regarding the most favourable time for operation. In each case the choice calls for careful judgment and must always be a matter of individual opinion.
References.-POLITZER, " Diseases of the Ear," 6th ed., trans. by M. J. Ballin, 1926 , p. 497. MCKENZIE, Proceedings, 1928 ; Journt. Lar-yng., 1928 , xliii, 255. NEUMANN, Zeitschr. f. Hals, Nasen, und Ohrenheilk., 1928 , xx, 155. COATES, Laryngoscope, 1930 Mr. C. A. Scott Ridout: The question of early or late operation in cases of acute mastoiditis has of recent years assumed the importance and has produced almost the same division ofopinion that the question of time of operation did in cases of acute appendicitis a decade or two ago.
The reason for this is partly to be found in the increased incidence of acute mastoiditis, as well as in the better recognition of the condition, for during the past twenty years the occurrence of surgical conditions of the ear requiring urgent active treatment has become more and more frequent, until at certain seasons it rivals and even surpasses at times the frequency of the acute abdomen. For instance in 1913 there were 14 cases of acute ears requiring operation at the Portsmouth Eye and Ear Hospital and 18 cases in 1914, whereas in 1929 there were 69, in 1930, 79, in 1931, 92. The term "mastoiditis " will, for the purpose of this paper, be taken -to mean an inflammatory condition of the contents of the mastoid process and its outlying connections arising suddenly, either as a new infection or grafted upon a previously quiescent one.
The term " early " will refer to cases of mastoiditis operated upon within four or five days from date of onset. Any cases kept waiting over a week are regarded as late cases.
Pathology.-Mastoiditis is a broad term with no strict basis-it implies an inflammation not only of the pneumatic cells in the mastoid bone proper but also of all extensions of these cells into neighbouring bones. F"rom this it will be understood that the anatomical distribution of the pneumatic cells plays an important part in the course of the disease-a well pneumatized mastoid process containing more air than the antrum and middle ear becomes infected less frequently than the incompletely pneumatized mastoid, but when infection does occur it is of a dangerous character owing to the comparatively small number of blood-vessels. Apart from this one can consider a mastoiditis on much the same lines as any other osteomyelitis.
The organisms mainly found are, in order of frequency: (1) Streptococcus harnmolyticus. (2) Pneumococcus. (3) S'reptococcus mucosus. (4) Non-hLemolytic streptococci, and after these staphylococci and occasionally the Bacillus proteus.
Reference.-" Histo-Pathology of Mastoiditis," J. P. Stewart, Journ. Laryng. and Otol., xliii, 1928. Diagnosis.-A very considerable experience has shown that acute mastoiditis is extremely variable in its physical signs and symptoms. The classical textbook signs of a pushed-out auricle with great cedema and tenderness over the mastoid area are Dowadays comparatively rare. The signs and symptoms-any one of which may be absent or modified-are pain referred to the ear itself or its vicinity, purulent discharge from the external auditory meatus (this may be entirely absent), tenderness over the mastoid area with or without cedema (both these signs may be absent), fever which may range from a slight rise above normal to 103'F. or more, pulse-rate raised generally in proportion to the fever, but often out of proportion to it-and this I regard as an important symptom. The patient looks ill and, if a child, has a peculiarly toxic appearance. On examination of the external auditory meatus and middle ear the tympanum, if ruptured, is swollen to bulging, especially in the posterior half, varies from bright scarlet to plum colour and shows distinct pulsation and often a sagging swelling extending along the posterior meatal wall-a valuable sign. If the tympanum is ruptured there is generally a profuse discharge either of bloody serum or thick pus which, after mopping, wells up again with pulsation. Headache is not usually a marked symptom but, when present, is generally radiating like a fan with the apex at the auricle, or band-like around the head-in which case it is of grave importance as presaging meningitis.
The main differential diagnosis at times when the external auditory meatus is tender and swollen and there is surrounding cedema, lies between a mastoiditis and the cellulitis accompanying furunculosis. In this latter case the temperature is seldom above 99 -50F., the pulse is seldom raised and the patient, though weary with pain and sleeplessness, seldom looks toxic.
Radiography.-I have not found radiography of great value in acute mastoid cases, with one exception--and that was in a case of acute dermatitis of the external auditory meatus where it vas difficult to be sure that the mastoid was infected; in this case a skiagram showing a hazy mastoid greatly aided the diagnosis.
Treatment.-Here I would first mention some points in the historical development of the treatment of mastoiditis. J. L. Petit' (circa 1760) opened the mastoid successfully for suppuration. He says " These abscesses which form in the diploe" may persist for a long time before reaching a stage at which they cause death, but from the very first days of their formation they ought to be opened-for the patient is always in danger.
Jasser, a surgeon in the Prussian army in 1776, successfully opened the mastoid in a case of acute suppuration in a soldier, but the death of Dr. Von Bergen-a Danish court physician-put back the development of mastoid surgery, though that case was not one of acute suppurative mastoiditis but one in which the mastoid was perforated on account of deafness.
Weber, of Hammelbourg, in 1824 opened the mastoid in an acute case for evacuation of pus in a man of 44, but as late as 1853 we find Wilde (of Wilde's incision fame) stating, with regard to this operation, " As the success attending this procedure must be very doubtful, it is never resorted to in the present day," and Toynbee regarded mastoid opening as a desperate measure, only justifiable if life was immediately threatened. The revival of the operation and placing it on a scientific basis is in the main the result of the labours of German surgeons, among whom Schwartze in 1873 was the first to do so. It is the operation of Schwartze, modified and developed, which we perform to-day, and in my view the treatment of acute mastoiditis once diagnosed, should be the same as that of acute appendicitis, i.e., early or immediate drainage. I have formed this view as the result of a large experience of acute mastoiditis work in what I may call a " mastoid area " during the past 24 years (the " War years " excepted).
In my own practice from January, 1927 to December, 1931, 196 operations (38 of which were on both mastoids) were performed: three patients died from meningitis (and one subsequently from a parapharyngeal abscess arising from the original throat infection)-giving a mortality of 1 5%.
Of these three cases, one was not seen until the eleventh day of illness when there was already evidence of meningitis; in the second, the patient delayed having operation for over a week; the third was a chronic mental case in which an acute condition was grafted on to a chronic and when seen was in an extremely septic condition.
In all these cases the same general procedure has been adopted and the cases have fallen under two main headings:
(1) Signs and symptoms: high temperature; pain in ear; increased pulse-rate; perhaps slight mastoid tenderness; bulging drum. Myringotomy performed at once. If after from twenty-four to forty-eight hours the patient appears toxic, the temperature is still 1000 F. or over, and the pulse-rate still rapid and not slowing, whether mastoid tenderness is marked or not, mastoid drainage by Schwartze operation has been performed.
(2) Signs and symptoms as in (1) but patient looking very toxic and tenderness over mastoid pronounced: immediate mastoid drainage with or without accompanying myringotomy is performed.
In the whole series of 196 cases, three developed lateral sinus infection, one had Gradenigo's syndrome at the time of operation, and one subsequently developed it.
In one of the cases of lateral sinusitis combined with meningitis, the patient died, and one of the two patients with Gradenigo's syndrome died; the other case that ended fatally had left the nursing home and I understand developed septicaemia.
Included in this series are eleven cases (seven double) of acute mastoiditis in a severe epidemic at a school, in the neighbourhood, beginning as a pharyngitis (predominating organism, Streptococcus mucosus) and affecting about fifty pupils. In all but two of these eleven cases the patients were acutely ill and had a stormy convalescence. In one a parapharyngeal abscess developed from the original infection and caused a fatal hemorrhage from one of the large vessels in the neck. The rest made a good recovery with good hearing. In most of these the procedure was the same: early operation within forty-eight hours of first seeing them, the temperature and pulse-rate not having appreciably fallen after myringotomy. All had marked osteomyelitis of the mastoid, with pus and destruction of mastoid, cells and contents.
In one case of the whole series I admit that the operation need not have been performed, as the infection found was only slight. Writing as a one-time general surgeon, however, I must confess to a far larger than a half percentage of appendices removed unnecessarily when acute symptoms bave been present.
If, on the other hand, a mastoid operation is postponed when acute symptoms are present, my experience is that the risks are greatly increased, and if the infective process spreads inwards instead of outwards, the resulting condition is very grave. It is also difficult to imagine how an extensive osteomyelitis can satisfactorily drain through a small aperture such as the aditus and the perforation in the membrana tympani. Added to this, the profuse flow of pus around a delicate functional structure such as the chain of ossicles, with accompanying mucous swelling and pulsating congestion, if allowed to go on for more than a short period, must tend to cause permanent damage and diminution of hearing.
In no other surgical condition are we content with such a meagre drainage, and if, as undoubtedly happens in a goodly proportion of these cases, repair takes place, from experience of recurring acute otitis when mastoid operation has subsequently had to be performed, the amount of destruction present after a few hours of symptoms indicates to me that a latent focus of infection has been present, possibly for weeks or months, and has been a constant source of danger to the patient.
My experience of the course of these cases when operated on early is very favourable. The technique now generally employed in my cases is to thoroughly exenterate the mastoid contents and, as far as possible, any cells penetrating the root of the zygoma, with, if considered necessary, exposure of the dura over the lateral sinus; the wound is then generally closed to three-quarters of its extent and a small strip of gauze soaked in flavine emulsion is lightly inserted in the ears and renewed for from seventy-two to ninety-six hours.
With this technique one expects to get complete healing with preservation of hearing, in from fourteen to twenty-eight days and the operation is no bar to entry into H.M. Services in the greater number of cases.
In another series of cases in a neighbouring hospital, from 1928 to 1931, sixty-three cases were operated upon with one death from meningitis; one case of lateral sinus suppuration occurred after operation in a case in which a delay of four to five days had taken place after admission with acute symptoms; after a stormy convalescence with multiple pyaemic abscesses the patient recovered.
The following cases amongst others bave led me to hold the views which I have just expressed.
(I.) Acute mastoiditis.-Boy aged 10. First seen with history of pain in right ear, temperature 101-2°F., pulse 114: drum bulging and red; no mastoid tenderness: patient not looking or feeling ill, myringotomy performed without delay, blood-stained serous discharge. Twenty-four hours later, temperature 100l *6 F.; pulse 110; not much discharge; myringotomy wound pulsating; patient not looking toxic, no mastoid tenderness. Thirty-six hours afterwards: Patient looking definitely toxic, temperature 101°F.; pulse 120; still no apparent mastoid tenderness or cedema. Operation: Mastoidectomy (modified Schwartze) extensive osteomyelitis found, with commencing cellular destruction and presence of grumous material; small and widely separated pockets of definite pus, which on cultivation showed pneumococcus. Recovery uneventful.
(II) Acute deep-seated rnastoiditis.-Man aged 40. Acute left otitis following tonsillitis. Temperature 1020 F., bulging drum. Immediate myringotomy. Twenty-four hours afterwards: Patient looking toxic; temperature 1010 F., pulse over 100; left ear discharging freely; no mastoid tenderness or cedema, but some headache. Operation; Left mastoidectomy (Schwartze). At first little infection. found, the mastoid superficially being sclerosed, with slight infection of a few cells, but on exploration of the deep group below the level of the lateral sinus and over the cerebellar dura, extensive infection was found, and in such a -position that it was obviously impossible for drainage to take place. Cultivation showed StreptococcUBs hamolyticus. Progress slow, owing to depth of wound, but uneventful.
(III.) Infant, male, aged 18 months. History of fever; temperature 1020 to 104°, for four days without apparent cause; nothing found in chest. On the fourth day profuse otorrhcea from both ears, but temperature still 1020 F.
On examination: Profuse discharge of pus from both ears, and on palpation of the head there was undoubted uneasiness over both mastoids. Immediate double mastoidectomy was performed. An extensive area of pus was present on each side, yielding on cultivation, Streptococcus mucosus. Temperature fell to normal after two days.
(IV.) Boy aged 13 Apparently quite well at school on Tuesday, developed temperature and signs of bronchial trouble on Wednesday and pain in the left ear, which discharged on Thursday; pain and blood-stained discharge in the right ear on Friday, with some tenderness over both mastoids. Temperature 102°F., bronchial signs still marked.
On examination: Both drums red and bulging in posterior half; definite tenderness at certain spots of each mastoid process; very little discharge; pulse 110.
Double Schwartze operation performed. Both mastoids showed osteomyelitis with destruction of mastoid cells and definite scattered pockets of pus, especially in the posterior group of cells, and on the right side, causing softening and destruction of bony covering of the lateral sinus. Cultivation showed Streptococcus mucosus. After-progress uneventful.
The following cases show a different result:-I. Patient, male, aged 24. History of acute tonsillitis, followed by otalgia (left ear). Temperature 102°F.
On examination: Left drum reddened and bulging; definite tenderness over left mastoid.
Immediate myringotomy performed, followed by free discharge of pus. Temperature and pulse fell to normal, discharge continued profuse, tenderness over mastoid disappeared. Ten days later tonsillectomy performed: discharge from left ear persisted, and ten days later temperature rose to 1000 F. Left mastoidectomy was therefore performed: extensive infection and much pus were, found. For a few days progress was satisfactory; then, suddenly, the wound became dry and glazed, signs of septicemia set in, and in spite of transfiusions, etc., the patient died. Had mastoid drainage been performed on the day that he was seen I feel confident that the result would have been otherwise.
II. Patient, a girl, aged 15. History of acute otitis and otorrhena for eleven days, with rise of temperature, but all gradually subsiding until when first seen, on the eleventh day. Temperature was then 1050, F.; headache, vomiting and shivering.
Mastoidectomy was immediately performed. An external abscess was present on the lateral sinus. Lumbar puncture showed clear cerebrospinal fluid under pressure, but no pus. On the following day there was definite rigor, and the temperature again rose to 1050F. The left internal jugular vein was ligatured and the lateral sinus opened up and found to contain clot. Patient improved considerably for two days: then symptoms of definite meningitis again set in and she died. Here, undoubtedly, early mastoid drainage would have resulted otherwise. AII. A youth, aged 18. History of acute tonsillitis followed by pain in right ear and otorrhcea one week; band-like headache.
On examination: Temperature, 102°F., pulse corresponding; pupils slightly unequal; severe headache; right otorrhcea present and some mastoid tenderness. Immediate right mastoidectomy performed; much infection found and cavity drained.
As headache and temperature persisted, repeated lumbar punctures were performied.
Cerebrospinal fluid, purulent (containing streptococci), was drawn off, without avail, and the patient died. In this case early mastoidectomy would have certainly been wiser.
IV. A boy, aged 8. History of twelve months' otorrhoea resulting in acute symptoms.
Schwartze mastoidectomy performed. Wound healed, but otorrhcea persisted. After some months acute symptoms again presented themselves and a further operation, of a conservative nature, was carried out, but otorrhoea persisted until, after some months, the incus extruded. In this case, the loss of function prevents the boy from entering public service.
It is objected that early operation in streptococcal mastoid infections sometimes results in erysipelas; this is so in about 3% of cases, but I have only seen a fatal issue in two, or possibly three, cases thus complicated during twenty years, and I would prefer to see an erysipelas supervene than a meningitis or lateral sinus thrombosis. Let me quote from two authorities on the need for urgent treatment of the acute ear:-
(1) Professor Korner: He who waits for the spontaneous rupture of the tympanic membrane teases and endangers his patient."
(2) Sir Charles Ballance: "A timely modern mastoid operation will preserve the hearing as well as save life." ( Surgery of the Temporal Bone, " p. 181.)
(3) The writer " (Sir Charles Ballance) "has never regretted opening the mastoid antrum in acute otitis but has not seldom seen cause to regret the postponement of the operation." (Ibid, p. 162.) To sum up: From my experience, especially during the last ten years, I have no hesitation in strongly maintaining that an acute mastoid infection should be treated in the same way as an acute abdomen, i.e., it should be explored and drained with a minimum of delay.
The President said that it seemed impossible, after bearing these papers, to set up anything like a time-limit for operation; in each case it was a matter for the individual surgeon to decide.
In the discussion certain analogies had been mentioned, one being a comparison of mastoiditis with appendicitis; but no one had yet suggested an analogy between mastoiditis and acute frontal sinus disease. It was the general feeling now that there were risks in attempting early surgery in cases of acute frontal sinus disease, and that analogy might obtain in regard to the mastoid.
Dr. Dan McKenzie said that his sympathies were on the side of early operation, as they had been when he had introduced the subject in a paper, about ten years previously. In the majority of cases of early operation one was not troubled by any misgiving, but cases did at times arise in which one asked oneself whether delay would have been better. Mr. Guthrie had suggested that in fulminating cases it might be wise to postpone operation for a few days, in order to give time for the septic material to consolidate into an abscess, when presumably there would be less chance of broadcast dissemination.
Allusion had been made to the rather startling figures of Neumann, showing that the mortality was highest when operation was performed in the first week. In these figures however, one would ask whether the early operation had been performed because a definite complication was present, or merely as a routine. The absence of that information rendered the figures valueless. Was it the early operation or was it the complication which raised the mortality rate? One met fulminating cases in which there was a general septicaemia but no localized abscess, and little or no formation of granulation tissue. These cases were diagnosed early by the toxic condition of the patient, the high temperature and a hyperTsthetic condition of the skin around the ear. Early operation in these circumstances undoubtedly exposed the healthy tissues to infection and the result might be erysipelas. Had one been right by operating? Or should one have waited? If one did not operate, one was conscious of having left an intense infection close to the labyrinth and to the brain, and the tendency of the disease would surely be to go inwards. In operating one did not remove the infection, but the drainage must lessen the tendency for it to strike in.
Taking one hundred of his own last cases of acute mastoid infection, he found that six of them had died of meningitis, and in the majority the meningitis was present in the first week, so apparently it was part of the early infection. He still thought therefore that the safest course was to open and drain even the most highly septic cases. Much could be said in favour of Mr. Ridout's view, and he was sure all members must have had cases in which they bitterly regretted not having opened the mastoid earlier than they had done. He had recently had a case of mastoiditis in a boy, on -whom he deferred operation, as the symptoms were mild, but on the morning for which operation had been arranged the temperature rose to 1030 F., and within four days the boy died from meningitis. Such happenings left an impression that cne could not get over, in spite of statistics.
Dr. H. M. Hendershott (Portland, Oregon, U.S.A.) said that in his localitv an important significance was attached to the blood picture in these cases. If the blood condition did not show that a good fight was being put up against the infection it was taken as an indication for operation without delay. Dr. Osgood, in his college, had done a great deal of work on these cases, from this standpoint. The formation of new cells showed a good defensive mechanism.
Lancet, 1922 (i), 1191.
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Mr. E. Watson-Williams said that operation was not necessary in every case of mastoiditis. Some patients recovered without operation, but it was only after considerable experience that one could form a judgment. If a case appeared to require an immediate operation, he could see no reason for delay. The conservation of hearing merited more attention than it often received, and he was glad that Mr. Scott Ridout had mentioned this point. With regard to the fulminating septica'mic cases, in many of these the patient would die, whatever was done.
Mr. T. B. Layton said that he would take, in order, the three analogies that had been mentioned by the President, namely, osteomyelitis, appendicitis, and frontal sinusitis. Osteomyelitis was not an "analogy"; mastoiditis was osteomyelitis and anything that was right in principle in regard to the long bones was right with regard to the mastoid bone, so long as one remembered that local spread beyond the bone was more dangerous in the ear than in the limbs. Except that one could not take out the mastoid and remove it completely there was a relatively close analogy with appendicitis, and this was closer when we took into account the modern teaching of the Edinburgh School. Wilkie had sorted out clinically these dangerous cases of gangrene, which he called appendicular colic, from the more frequent cases of appendicitis in which delay was less serious and might even be beneficial. He believed that a similar contrast held for mastoiditis though it was more difficult to determine and to define. In his Milroy lectures last year Okell had used the terms "invasion" and "pyogenic" in regard to the varying activities of the hamolytic streptococcus, and he suggested that these terms should be applied to the two main types of mastoiditis.
In the invasive type there was danger of septictemia, either by absorption from the osseous tissue, or from the lateral sinus and there was a great risk of spread through the dura mater to the meninges. There should be no delay in operating upon these cases. But in saying that he wished to sound a note of warning. It was not necessary to rush the cases into the operating theatre the moment they arrived in hospital; every patient was better for spending a night there, with a good night's rest and a careful preparation; and if this could not be obtained, from six to eight hours should elapse before the operation after arrival in the hospital or nursing home. Rigidity of the neck and rigors were the only symptoms that indicated an immediate interference. The invasive type of mastoiditis was best seen in influenza.
There was no pus, there was no absorption of the earthy matter, so that the bone was still hard and could not be scraped away with the sharp spoon. All that was seen was a plum-coloured medulla, and the operator must go on until he could see the difference between this plum-colour and the scarlet red of the oozing bone. For forty-eight hours after the operation the patients were more seriously ill than they had been immediately before it, but that was an anxiety that had to be faced.
The pyogenic type was best seen in scarlet fever in these cases to which he had given the name "symptomless mastoiditis." In them the mastoid bone was eroded, the earthly matter being absorbed, and there remained a cavity containing pus and granulations. There were hardly any symptoms of tox8emia, and in such a case delay in operating, within reason, was not serious. The chief reason for delay was that a diagnosis could not quickly be made. He was not clear as to what was meant by fulminating mastoiditis. Did it mean a case in which the patient was suddenly and extremely ill ? If so, one had to sort out the symptoms of the primary infection of the upper respiratory tract from those of the mastoiditis. When the former were not marked it would seem to correspond with what he called the invasive type.
He agreed with Mr. Scott Ridout and with Dr. Dan Mackenzie that by far the most important point in the diagnosis of mastoiditis was the general appearance of the patient. Even tenderness over the mastoid area was not evidence of osteomyelitis; it was evidence that this had spread through to the superficial periosteum. It might also have spread to the deep periosteum, which was the dura mater. One must decide whether there was osteomyelitis, not on the local symptoms, such as tenderness or swelling, but on a general estimate of the patient's condition, and the likelihood of there being more than otitis media present. The analogy with frontal sinusitis, in his opinion, broke down, because in frontal sinusitis the inflammation was limited to the mucous membrane; it did not spread -through to the bone as it would do in the mastoid region. In the majority of cases of acute otitis media the inflammation, in all probability, spread through the iter into the mastoid antrum and its associated pneumatic cells. There was an involvement of the mastoid region without there being a mastoiditis, and he believed it was this condition to which Neumann had given the name of " mastoidism." He thought that the most important point in the diagnosis of this stage of the spread of the inflammation was deafness. If a person suffering from otitis media was unduly, deaf it was almost certain that there was an involvement of the mastoid region. If in such a case the general symptoms were marked, it meant that the inflammation had spread through the mucous membrane to the bone and that mastoiditis was present. He was the more impressed by the importance of this symptom of deafness because it had long been taught by his colleague, Mr. Mollison, that it was a symptom of mastoiditis, and for many years he had not believed this.
Mr. Cowper Tamplin said those otologists who had had a general surgical training were in a better position to appreciate and overcome the special difficulties.
Mr. Guthrie had given Neumann's figures of 25% mortality in the first week.
Mr. Ridout had had no fatal cases during the first week in his series of 230. How had Mr. Ridout obtained such good results ? He (the speaker) thought it was because, for many years, Mr. Ridout was a skilled general surgeon; his average time for an acute mastoidectomy was from fifteen to twenty minutes.
Recently a patient had come to him (the speaker) with a discharging ear which he had had two years, stating that a certain otologist had opened the mastoid (probably a fortnight too late) and had afterwards said " I am afraid it will discharge for a long time, because I was operating for two hours on your ear, and I did not finish even then." A good surgical training and experience would obviate a two-hour operation in this region.
Mr. Guthrie had given as his first fatal case one of sinus thrombosis and operation was done on the fourth day, after the child had had fits and shiverings for two days.
It seemed very late for operation. The other "early " fatal case was in a marasmic child; operation was performed on the third day, but apparently nothing bappened until a month later, when the wound was curetted. The result in that case could not be attributed to early operation. Again in category " C " there were three cases of otitic septicaemia. In one, operation was deferred for nine days, and in another twelve.
What was meant by "fulminating cases "? In a case of his own which he had, there was only a history of twelve hours pain and eight hours otorrhcea. He saw the patient at 5 o'clock on the day of admission, and there was acute tenderness all over the mastoid region. At operation pus was found in the mastoid cells; a 1,rge amount of bone was necrotic and was removed-all within twenty-four hours! The temperature only rose to a little over 990 F., and after operation it descended to normal and remained so. Was that a fulminating case?
In a recent issue of a medical journal he had read as follows:-" What justification can there be for opening up a mastoid process within a few lhours or days, when actual pus formation cannot possibly have occurred ? " Througlhout the article there was no suggestion that the otologist should see the case early and keep it under observation. He wished to protest against this attitude. A fortnight ago he had been called to see a child who had had a discharging ear for a week, and was acutely ill. When he said to the doctor "I ought to have seen this case earlier" the reply was, "They are better at the end of a week! " When he (the speaker) had opened the mastoid in that case he had found granulations over the lateral sinus for three-quarters of an inch, and an extradural abscess larger than a farthing. If he had seen the case earlier-and it must be remembered that pus formation might take place in the mastoid within twenty-four hours-he could have saved the patient a good deal of suffering. If the general practitioner could be brought to understand, through the medical journals and otherwise, that these cases needed careful watching and that an expert should be called in as early as possible, it would be all to the good.
Sir James Dundas-Grant said that tenderness should always be regarded as an important sign of mastoiditis, but during the first week it was not an indication in itself and must be taken in association with other symptoms. Portmanndwelt on the throbbing noise, synchronous with the pulse, which the patient experienced in the mastoid, as an evidence of mastoiditis. Recently he (Sir James) had had a case in which the patient was very ill and had this throbbing. When the mastoid was opened to some depth before pus was apparent, it was found in the apical cell.
One indication for operating on the affected ear more promptly was deafness in the other ear; operation was then indicated to preserve the hearing on the affected side. Politzer once published a number of cases, chiefly influenzal, in which there was a large suppurating cell just under the cortex of the mastoid, and in which when this was opened without going into the antrum recovery took place. Cases, therefore, differed very much, and something might depend on differences of anatomical conformation. Bezold had pointed out that in those with a large cell there was apt to be mastoid involvement, because there was a smaller area of phagocytic surface in such a cell than in a multicellular mastoid.
For a certain time there was an infection of the mucous membrane alone, before the bone itself was involved. It was important, when considering operation, to be guided largely by one's clinical judgment as to the patient's general condition.
Mr. W. Stuart-Low said that he had been at this work for many years, and surely the statistics one could produce after that time constituted a valuable guide. He was strongly on the side of those who believed in early operation in these cases; indeed, he was surprised to hear any hesitation expressed about operating early. Among the practical points were, firstly, careful inspection of the meatus and middle ear, and if there were pulsation in that site, especially if having aspirated pus from it pus had returned within twenty-four hours, be would operate at once. Secondly, if on pressing over the antrum, over the apex below and in front, pain was elicited, operation should be performed. Thirdly, if pain or tenderness over the exit of the mastoid vein was complained of, operation should not be delayed. Of these three tenderness over the apex was the most important, as it proved that the septic trouble had extended down into the apical cells.
Mr. Scott Stevenson said that when he was younger he thought one should operate at once in every case of mastoiditis, but now he was sure that was a wrong policy. Last year's report from the Ear Department of the Mayo Clinic showed APRIL-OTOL. 2 * that their results were better since operation had been delayed, rather than performed immediately. There were some curious features about Neumann's statistics: of 1,302 cases, he operated on only 28 in the first week, and there must have been a reason for that. Sixteen of these had complications, showing that the majority of the 28 were probably opened because of the complications. Nevertheless, the lack' of complications in the cases when operation was delayed to the second, third or fourth week was very striking. He (the speaker) did not say that every case should be left, but in the ordinary case of mastoiditis the patient should be put to bed and watched, and a four-hourly chart of temperature and pulse-rate taken; a case should not, however, be left under the care of a general practitioner in the country, in case operation was necessary sooner than expected. Last autumn he had had three patients sent up by doctors to have mastoid operations performed after otitis media caused by sea-bathing; although their temperatures were up and their mastoids tender he had all the patients put to bed for forty-eight hours, and they recovered without operation, except that one had adenoids removed. In spite of the fact that the influenzal case was sometimes fulminating, even cases of influenzal mastoiditis often settled down, without operation. He agreed with those who said that each case must be taken individually, and he thought it wrong to rush to open every inflamed mastoid, in obedience to some preconceived notion.
Mr. Stirk Adams said he wished to report a case of fulminating otitis illustrating recovery by the use of serum without mastoid operation, where a mastoid infection.was certain. The patient was a boy, aged 14, who, within thirty-six hours of the onset of the otitis, had a temperature of 103°, a profuse serous exudate from the paracentesis opening, a rigid neck and positive Kernig's sign. The temperature continued at this level without remission for four days, and then subsided under treatment by antiscarlatinal serum. Throughout this period the mastoid had remained acutely tender, but during the following week the tenderness subsided and six weeks afterwards the ear had completely healed, without any mastoid operation. In this case he was certain that the decision not to operate had saved the child's life.
Statistics obtained from the Children's Hospital, Birmingham, concerning cases admitted with symptoms of acute mastoiditis in which no operation was required must make us doubt whether early or any operation was required in many of the cases in which symptoms suggestive of definite mastoid involvement were present. During the last 18 months 100 patients had been admitted with clinical mastoiditis, and of these 60 had required then, or later, a cortical mastoid operation, while 40 had recovered with paracentesis alone. He stressed the importance of close watching-by a trained otologist-of cases in which operation was deferred.
Mr. L. Graham Brown said that the President's analogy between the mastoid and the nasal accessory sinuses was the only true one which had been advanced. These bones of the skull, similar in development, had natural openings; the appendix had not, neither had the long bones. He thought there was a period when one could hope for natural drainage from the mastoid antrum and cells. Even in influenzal epidemics he had sometimes seen these cases clear up if operation was delayed. When empyema occurred, as e.g., in the nasal accessory sinuses, something further must be done. But how was one to know when empyema had occurred in the mastoid bone ? One could only form one's judgment on clinical and, particularly, physical signs. This might mean delay of from twenty-four to forty-eight hours. By taking such into consideration one could recognize cases which might possibly seem to have demanded operation but in which the disease, being limited to the muco-periosteum, cleared up without operation.
Mr. J. A. Gibb said that since the late war he had performed over 1,000 mastoid operations. In appendicitis one often found that the pain ana temperature subsided but the pulse continued to be rapid. This was an indication for that operation; and the continuation of a rapid pulse strongly pointed to the presence of pus.
He agreed with Mr. Layton that in the kind of cases under discussion there was no need to operate for the first twenty-four or forty-eight hours, but to leave the case for a week was asking for trouble. Mastoiditis in the child was different from that in the adult. The mastoid antrum, with its lining membrane, was not developed until the fourth year. If the inflammation was severe the lining membrane might be arrested in its development; this was one reason for early operation in cases of acute mastoiditis in children. In the acute fulminating mastoid associated with influenza, there might be difficulty in deciding the value of the symptoms; in any case influenzal mastoiditis was always a serious condition and must be considered urgent.
The following case might be quoted as one of fulminating mastoid disease:
A boy, having chronically discharging ear, was brought into hospital with a temperature of 1038 F., an acute swelling behind the ear, violent nystagmus, and the meningitic cry. He (the speaker) operated at once, and found advanced mastoid disease. Previous to operation the fundi were examined by the ophthalmic surgeon who said that papilloedema was present. He (Mr. Gibb) therefore decided to trephine the temporo-sphenoidal lobe. The dura was incised and pus was sought for but was not discovered. Next day the boy was free* from pain, was conscious, and had no nystagmus. A few days later his temperature was subnormal and his pulse-rate 40. Examination of eyes showed marked papillcedema of both fundi. It was suggested that this indicated pus below the tentorium. Trephining far back and above the lateral sinus, the dura was opened by crucial incision and the brain exposed; there was no pulsation, the veins were engorged but silent; the speaker needled in every direction but no pus declared itself. The wound was dressed with saline and the next day the pulse rose to normal. He was now working in a-brickyard. He (the speaker) did not think that there were any hard and fast rules to guide one as to when it would be better to delay.
Mr. Somerville Hastings said he felt that not enough stress had been laid on tho fact that mastoid disease, per se, was not a lethal affection. Recovery might take place, or the abscess might blurst outside. He had seen cases recover which had definite pain or pressure and even swelling. Therefore the point to decide was whether complications were likely to occur or not. If they were likely, operation must be carried out. One of the least important features was tenderness oi pressure; the general condition of the patient was much more important.
Mr. W. J. Harrison said one could not tell what anatomical peculiarities there might be in any given case, such as very thin bone forming the roof of the antrum or covering the lateral sinus, through which infection could extend readily. When once the diagnosis was made operation should follow immediately.
Mr. Douglas Guthrie (in reply) said it did not surprise him to find that most of the speakers advocated early operation. This was sound practice in the vast majority of cases but he still thought that in a small minority-notably in that class which had been designated "fulminating "-a delay of from twenty-four to forty-eight hours, under close supervision, might sometimes be a life-saving measure.
Also it was a well-established fact that many mild cases of "suspected " mastoiditis would clear up in a few days under a policy of waiting. No rigid rule could be laid down, and it was therefore a mistake to operate at sight in every case. He was entirely at one with his colleague, Mr. Ridout, when he advised that every case of a disease so treacherous as mastoiditis should be brought under skilled supervision, so that operation might be carried out at the most favourable stage under the most favourable conditions. Mr. Ridout (in reply) said he agreed with Mr. Layton that frontal sinusitis was mainly a mucous infection. He also agreed that frontal sinus and ethmoid infections could be more easily drained, as they could be more dependent, and it could be hrought about by the exhibition of cocaine, and so there was a good deal of difference between frontal and ethmoid sinusitis and the mastoid condition. He was still an unrepentant advocate of early operation for acute mastoiditis, not in a few days, but within twenty-four hours.
